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Abstract 

Background: Cognitive behavioral therapy for chronic insomnia (CBT‑i) is the treatment of choice for this 
condition but is underutilized in patients who attend primary care. The purpose of the present feasibility‑pilot 
study was to assess the feasibility and acceptability of a cluster‑randomized study of CBT‑i in a primary care 
setting.

Methods: This study, performed at two primary health care centers in Majorca, Spain, was a mixed methods 
feasibility‑pilot study of a parallel cluster‑randomized design comparing CBT‑i and usual care (UC). Patients were 
included if they were 18 to 65 years‑old; had diagnoses of chronic insomnia according to the Insomnia Severity 
Index (ISI ≥ 8); had insomnia for more than 3 months. Twenty‑five GPs and nurses and 32 patients were randomly 
allocated to two groups. The main outcome of the intervention was improvement of dimensions of sleep quality, 
measured using the Spanish version of the Pittsburgh Sleep Quality Index, at baseline and at 3 months after the 
intervention. Other primary outcomes of the study were the feasibility and applicability of the intervention, col‑
lected through nominal groups. A thematic analysis was performed to classify primary care provider (PCP) pro‑
posals. Additionally, we assessed the recruitment process, compliance with the intervention sessions, and patient 
retention.

Results: We adapted the CBT‑i approach of Morin to a primary care context. After intervention training, PCPs 
expressed the need for more extensive training in the different aspects of the therapy and the discussion of more 
cases. PCPs considered the intervention as adequate but wanted fewer but longer sessions as well as to discard the 
cognitive restructuring component. PCPs considered it crucial to prepare each session in advance and to establish a 
specific agenda for the CBT‑i. Regular reminders given to PCPs and patients were suggested to improve study partici‑
pation. Compared to the UC group, higher proportions of patients in the intervention group had short sleep latency, 
slept for longer than 5 h, and had fewer sleep disruptions.
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Background
Insomnia is a disorder characterized by difficulties in 
falling asleep and staying asleep during the night or 
the perception of having a non-restful sleep [1]. It is 
the most common sleep disorder in the general pop-
ulation, affecting 6.4% of people in Spain. Moreover, 
20.8% of individuals in Spain experience symptoms 
of insomnia at least 2 or 3 times per week [2, 3]. Even 
higher percentages have been reported for other Euro-
pean countries [4–7]. Chronic insomnia is a significant 
burden to society because it can lead to the develop-
ment of physical [8, 9] and psychological disorders, 
increase the risk of road accidents [10, 11], and lead to 
excessive sick leave [9] and greater use of health care 
services [12, 13].

In spite of its high prevalence and association with 
multiple health problems, there is only limited avail-
ability of effective treatments for insomnia. Hypnotic 
medications (i.e., benzodiazepines and/or Z drugs) 
often effectively alleviate symptoms, but can lead to 
side-effects, dependency, and tolerance [14, 15]. Cogni-
tive behavioral therapy for insomnia (CBT-i) is a multi-
component intervention which focuses on cognitive and 
behavioral factors that contribute to sleep disorders [16]. 
Recent systematic reviews showed that CBT-i provided 
by psychologists and psychiatrists is more effective than 
usual treatments [17] and medications, and also lasts 
longer [18], even in patients with comorbidities [19].

However, the efficacy of CBT-i when applied by 
general practitioners (GPs) or primary care (PC) 
nurses has not been sufficiently demonstrated. A 
study that compared CBT-i provided by PC nurses 
with usual care provided by a GP indicated that CBT-i 
was associated with improvements in self-reported 
sleep latency, wakefulness after sleep onset, and sleep 
efficiency, and that patients receiving usual care did 
not improve [20]. Another study of CBT-i provided 
by PC nurses [21] also showed that this intervention 
provided distinct reductions in night awakening and 
sleep latency.

CBT-i is underutilized by GPs and PC nurses for sev-
eral reasons. These include the following: (1) CBT-i 
is not designed for use by primary care providers 
(PCPs) [22], (2) it requires significant effort to moti-
vate patients to change their behaviors [23], (3) it can 

be very time-consuming; (4) PCPs typically lack the 
skills to administer CBT-i; and (5) many PCPs do not 
consider insomnia to be an important issue [24, 25]. 
However, most patients with insomnia are diagnosed in 
PC settings [26]. Thus it is necessary to have an effec-
tive CBT-i that is adapted to the skills of PCPs, because 
implementation of therapy in this setting may have a 
greater impact.

In the present work, we performed a mixture of a fea-
sibility study and a pilot study of the effectiveness of a 
CBT-i intervention in PC patients with insomnia. This 
study examined many of the procedures to be used in a 
future trial in an effort to prevent problems during this 
upcoming trial [27].

Objectives
The primary objectives of this feasibility-pilot study were:

1. To design and adapt a brief CBT-i intervention to 
be provided by PCPs for the treatment of chronic 
insomnia in individuals who are 18 to 65 years-old.

2. To define usual care (UC) for the treatment of 
chronic insomnia provided by PCPs as a comparative 
intervention (control group).

3. To assess the training activities for the CBT-i inter-
vention by determining GPs’ and nurses’ satisfaction 
with the content and applicability of the intervention.

4. To explore the acceptability of the intervention to 
GPs and nurses.

5. To assess PCPs and patient recruitment, follow-up, 
and adherence to the intervention.

The secondary objective was to assess the quality of 
sleep in patients after 3 months of the CBT-i.

Methods
Design
This was a mixed-methods feasibility-pilot study of a 
two-arm cluster-randomized trial comparing CBT-i and 
usual care (UC). The allocated groups were PC doctors 
and nurses (the clusters). The study was performed from 
September 2014 to April 2015 at two primary health care 
centers of Majorca (Spain) with 56,000 registered inhab-
itants. This study adheres to CONSORT guidelines.

Conclusions: This feasibility‑pilot study identified several key issues that must be addressed before performing a 
CBT‑i intervention in future clinical trial in a primary care setting.

Trial registration: NCT04 565223. (Clinical trials.gov) Registered 1 September 2020—Retrospectively registered.

Keywords: Insomnia, Treatment, Primary care, Cognitive behavioral therapy, Randomized controlled trial, Feasibility 
study, Pilot study

https://www.clinicaltrials.gov/ct2/show/NCT04565223?term=nct04565223&draw=2&rank=1
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Intervention
CBT‑i Intervention
The CBT-i intervention was developed by two fam-
ily physicians (IT and CV) and two psychologists (ET 
and MRPP). First, a review of the literature on the use 
of CBT-i was performed, with a focus on interventions 
applied in a PC setting. After a literature review, the 
CBT-i approach designed by Morin [16] was adapted to 
our setting, in which there were fewer and shorter ses-
sions. The CBT-i included sleep hygiene counseling, 
stimulus control, cognitive restructuring, relaxation tech-
niques, and benzodiazepine withdrawal (when needed). 
To conduct the intervention, guidelines for GPs and 
nurses and graphic and written materials for patients 
(sleep diary, registry of behavior habits, and cognitive 
problems) were developed.

Description of the intervention
We developed the CBT-i program for implementa-
tion by PC family doctors and nurses. The intervention 
requires active participation of patients for the treatment 
of insomnia. There were 5 individual sessions of approxi-
mately 20 min each, with one session per week or every 
2 weeks (based on patient preference) and an additional 
session for patients undergoing withdrawal of hypnotic 
medications [28]. Table  1 describes the content of each 
session.

This intervention aims to change the habits of the 
affected patients, and to encourage them to undergo a 
cognitive and physical deactivation before going to sleep. 
It aims to help patients to identify and assess how they 
react before, during, and after sleep and to consider 
thoughts and behaviors that contribute to insomnia 
(Behavior-Problem) with the help of a sleep diary. The 
intervention offers patients a wide range of structured 
strategies, based on their possible impact (Behavior-
Goal). The patient and therapist agreed on the therapeu-
tic objectives before commencement of treatment. These 
objectives determine the content of the intervention ses-
sions. After each session, patients have a task to work on 
at home, in which they try to achieve different goals and 
use different techniques. During treatment, the therapist 
was available to address doubts and difficulties that the 
patients may experience. Therapists were asked to record 
any relevant information from patients that arose during 
the intervention sessions.

The sleep diary contains a 2-week registry that records 
the following data: sleeping hours, sleep latency, dura-
tion of awakening and number of awakenings, number of 
times getting out of bed, naps, medication use, and sleep 
quality. Patients also identified the main difficulties they 
experienced during the night and reported desired objec-
tives and how they can be achieved.

We developed the CBT-i program for implementa-
tion by PC family doctors and nurses. The intervention 
requires active participation of patients for the treatment 
of insomnia. There were 5 individual sessions of approxi-
mately 20 min each, with one session per week or every 
2 weeks (based on patient preference) and an additional 
session for patients undergoing withdrawal of hypnotic 
medications [28]. Table  1 describes the content of each 
session.

This intervention aims to change the habits of the 
affected patients, and to encourage them to undergo a 
cognitive and physical deactivation before going to sleep. 
It aims to help patients to identify and assess how they 
react before, during, and after sleep and to consider 
thoughts and behaviors that contribute to insomnia 
(Behavior-Problem) with the help of a sleep diary. The 
intervention offers patients a wide range of structured 
strategies, based on their possible impact (Behavior-
Goal). The patient and therapist agreed on the therapeu-
tic objectives before commencement of treatment. These 
objectives determine the content of the intervention ses-
sions. After each session, patients have a task to work on 
at home, in which they try to achieve different goals and 
use different techniques. During treatment, the therapist 
was available to address doubts and difficulties that the 
patients may experience. Therapists were asked to record 
any relevant information from patients that arose during 
the intervention sessions.

The sleep diary contains a 2-week registry that records 
the following data: sleeping hours, sleep latency, dura-
tion of awakening and number of awakenings, number of 
times getting out of bed, naps, medication use, and sleep 
quality. Patients also identified the main difficulties they 
experienced during the night and reported desired objec-
tives and how they can be achieved.

Description of usual care
The usual treatment for persistent insomnia in a PC set-
ting was previously described in two cross-sectional 
studies performed by GPs and family nurses of the Pri-
mary Care Majorca Department (Spain) during 2011 and 
2015 [29, 30].

The professionals in the control group followed their 
usual care in treatment of insomnia patients. A previous 
descriptive study of insomnia treatments used by GPs 
in Majorca from 2001 to 2012 indicated that more than 
95% of them asked patients about habits related to sleep 
hygiene that might lead to insomnia, 85.1% provided 
to advice on sleep hygiene measures, 15.1% suggested 
the use of herbal remedies, and 14.2% suggested CBT-
i. More than 33% of GPs prescribed a pharmacological 
treatment. Benzodiazepines were the most prescribed 
drugs (33.4%) followed by Z drugs (25.7%). Six of 10 GPs 
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requested a review of the treatment after 1  month of 
medication use [29].

The usual care provided by nurses was based on a 
2014 descriptive study (performed simultaneously with 
the present study). This study reported that 69.6% of 
nurses asked patients about their sleeping habits and 
48.5% asked about the consequences of their insomnia. 
A total of 46.4% considered pharmacological interac-
tions and 45.6% gave special consideration to elderly 
patients. The non-pharmacological treatments they rec-
ommended were sleep hygiene measures (76%), herbal 
remedies (44.9%), and CBT-i (22.4%). About 25% of 
nurses offered written advice and 81% gave oral advice 
on sleep hygiene [30].

Subject recruitment
Sixteen GPs and 7 nurses, who expressed interest in the 
study, after study presentation in the two health cent-
ers, were recruited in September 2014. They were each 
given a list of 6 patients with chronic insomnia, and each 
of them selected 2 patients from the list who were eligi-
ble. Patients with chronic insomnia who visited their GPs 
or family nurses could also be recruited. Patients were 
included if they were 18 to 65  years-old; had diagnoses 
of chronic insomnia according to the Insomnia Sever-
ity Index (ISI ≥ 8) [31, 32] and had insomnia longer than 
3 months; and did or did not use a hypnotic medication. 
Patients were excluded if any of the following conditions 
were present: secondary insomnia or another sleep disor-
der, such as restless legs syndrome, parasomnia, or alter-
ations of the circadian rhythm (e.g., due to shift work), 
or use of a medication that could produce sleep altera-
tions; severe psychiatric disorder; depression (HADS 
score ≥ 8) or diagnosis of major depression in the clini-
cal records; suicide attempt; use of an antidepressant or 
anti-psychotic medication; alcohol or drug abuse during 
the last year; receipt of another CBT-i; chronic disease, 
such as sleep apnea; diagnosis of dementia or presence of 
a cognitive deficit (Mini Mental State Evaluation (MME) 
score < 23); neurodegenerative or oncological disease 
with poor prognosis; mental or physical incapacities that 
impeded participation in interviews [33, 34]; acute or 
chronic pain secondary to a rheumatic disease or another 
untreated chronic disease; pregnancy; or participation in 
a previous clinical trial in the participating health centers.

Patients were invited to participate personally or by 
telephone. If a patient agreed, an appointment in the 
health care center was scheduled, at which they received 
oral and written information about the study. If a patient 
was accepted and deemed eligible, he or she completed 
the ISI questionnaire to confirm the presence of chronic 
insomnia, signed an informed consent agreement, and 
received an appointment for a baseline evaluation.

Group allocations and blinding
GPs and nurses were randomized (1:1) to the CBT-i 
intervention group (IG) or the usual care group (UCG) 
using computer generated random numbers by the 
Research Unit study manager. PCPs were allocated in 
the IG after they had selected at least two patients from 
their list. Two GPs from the research team (CV, and IT) 
were allocated to the IG because they had the expertise 
to provide thorough and accurate information about the 
implementation of the intervention and the need for fur-
ther training. The two psychologists (ET and MRP-P) 
delivered the intervention to one patient each in order to 
share with PCPs which aspects of the intervention could 
be improved. Blinding of patients and clinicians was 
not possible due to the nature of the intervention; the 
assistant researcher was also not blinded, because this 
person conducted interviews at 3  months that included 
treatment-specific questions. The objectives of this feasi-
bility-pilot study were focused on assessing clinical trial 
processes, not on patient outcomes.

Measurements
Feasibility dimensions
The primary measures were: assessment of the accept-
ability of the training to PCPs (satisfaction with the 
content, applicability, and ability to provide sufficient 
training); feasibility of the designed intervention for 
administration by trained GPs and nurses; and feasi-
bility of the study design (recruitment, follow up, and 
retention).

CBT‑i training
All doctors and nurses were trained on data collection 
procedures and administration of questionnaires and 
psychometric scales. Then, those who were allocated to 
the intervention group received training in CBT-i from 
the two psychologists (ET and MRPP). This training (2 
sessions, 2  h per session) explained the content of the 
planned intervention and presented a case report. After 
the training sessions, a focus group session was con-
ducted in which one investigator (ME), using a script 
containing questions on the different dimensions, col-
lected the opinions of the doctors and nurses regarding 
the adequacy, content, and duration of their training, and 
asked for their ideas about possible improvements.

Acceptability of the intervention by GPs and nurses
To assess acceptance of the intervention by PCPs, two 
nominal groups were established, one in each health 
center. These nominal groups conducted discussions 
run by one member of the research group (ME) and 
supported by one observer (MCVT). The group discus-
sions were designed to follow the nominal group process 
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[35] regarding the introduction and clarification of the 
research task; individual generation of ideas; generation 
of ideas as a group (proposing ideas for recording on a 
flip chart); refining the list of ideas by adding, merging, 
or removing certain ideas; individually ranking the five 
most important ideas; and then a group review of the 
aggregate ranking of ideas. The introduction included 
obtaining consent from all participants. The observer 
tasks included assuring that all topics in the script were 
considered during nominal group development. A the-
matic analysis was undertaken with the aim of identifying 
the main themes generated during the nominal group’s 
discussions.

Pilot study measurements
The variables used to assess the potential effectiveness of 
the intervention were measured at baseline interview and 
at 3 months post-treatment; they included the validated 
Spanish version of the Pittsburgh Sleep Quality Index 
(PSQI) [36, 37]; the Spanish version of Hospital Anxiety 
and Depression Scale (HADS) [38, 39]; and use of hyp-
notic medications. The PSQI is a 19-item self-reported 
questionnaire that assesses 7 clinical relevant compo-
nents of sleep quality (subjective sleep quality, sleep 
latency, sleep duration, sleep efficiency, sleep distur-
bances, use of sleep medication and daytime dysfunction) 
in the preceding month. Each component is rated on 0 
to 3 point scale referring to the composite score derived 
from the frequencies of each disturbance, in which 0 cor-
responds to not in the past month and 3 corresponds to 
3 or more times per week, with a global score (the sum of 
the 7 component scores) ranging from 0 to 21. A cut off 
score of 5 has been shown to discriminate between good 
and poor sleepers [36, 37].

The HADS measures anxiety and depression levels. It is 
a 14-item self-report scale with a 7-item anxiety subscale 
and a 7-item depression subscale. Each item is scored on 
a 4-point Likert scale (e.g., 0, as much as I always do; 1, 
not quite so much; 2, definitely not so much; and 3, not 
at all), giving maximum subscale scores of 21 for each of 
depression and anxiety. The questionnaire assesses symp-
toms over the preceding week. Patients with scores > 10 
are considered to have morbidity. Scores between 8 and 
10 were considered as borderline cases and scores < 8 
were considered to indicate the absence of relevant mor-
bidity [38, 39]. Use of hypnotic medications was also 
recorded, as reported by patients and verified from clini-
cal records.

In addition, adverse effects at 3  months after the 
intervention that could be associated with the CBT-i 
or benzodiazepine discontinuation (tremor, irritability, 

anxiety, insomnia, and seizure) were recorded, and their 
severities were rated as none, mild, moderate, or severe. 
Therapists were asked to report any serious adverse 
events during the follow-up period to the research 
coordinator.

The independent variables were group allocation; socio 
demographic characteristics (sex, age, level of education, 
and marital status); and co-morbidities.

Patient recruitment, follow‑up, and adherence 
to the intervention
To assess the patient recruitment process, study accept-
ance, and adherence to the intervention, the numbers of 
patients who were initially contacted, who agreed to par-
ticipate, who were lost to follow-up, and who received a 
final evaluation were recorded.

Statistical analysis
All statistical analyses were carried out on an inten-
tion-to-treat basis using SPSS v.23. To assess the effect 
of CBT-i at 3 months in the measurement of quality of 
sleep, HADS depression score, HADS anxiety score, and 
changes in hypnotics and antidepressant use, between 
groups chi square tests were used with a confidence 
level of 95%. As the sample size was very small, the like-
lihood ratio test for contingency tables was used for 
comparisons where the expected frequencies were less 
than 5. Confidence intervals at 95% were also calculated.

This study received approval from the Majorca Primary 
Care Research Committee (Nº PI14-19).

Results
Acceptability and assessment of the training
PCPs assessed the training they received regarding the 
intervention during a foucs group conducted by ME. This 
group consisted of 12 doctors (6 in the IG and 6 in the 
UCG), 3 nurses (2 in the IG and 1 in the UCG). Also, the 
2 psychologists participated in the group discussion. This 
group’s assessment of the training had several general 
conclusions:

• The training sessions should be longer, more practi-
cal advice should be given, and there should be more 
discussion of different cases.

• There is a need to provide a theoretical context for 
CBT-i.

• The different components of the therapy (sleep diary, 
identification of sleep problems, stimulus control, 
and relaxation) need more complete coverage.

• There is a need for more training on how to teach 
patients to restructure their thoughts and develop the 
ability to achieve concrete goals.
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• The case reports described during the training 
sessions generated extensive input, and was con-
sidered important in clarification of some key 
concepts.

Acceptability and assessment of the intervention
Regarding the recruitment of patients, both groups high-
lighted the difficulty in identification of eligible patients 
with chronic insomnia, and that most patients with 
insomnia symptoms had other mental disorders. GPs 
and nurses suggested use of no age limit, increasing the 
ISI cut-off to 14, and consideration of clinical assess-
ments (i.e., poor quality of life). Also, participants in the 
nominal groups suggested that apart from personal invi-
tations by PCPs, invitation posters should be installed 
throughout the health center and in the community. All 
professionals agreed that time constraints were a prob-
lem for some patients. Table 2 summarizes the positive 
and negative aspects of the intervention in the nominal 
groups.

Assessment of the recruitment process and study 
acceptance
Figure 1 summarizes our assessment of the recruitment 
process and study acceptance by PCPs and patients. 
After study presentation in the two health centers, 25 
PCPs agreed to participate (15 in the IG and 10 in the 
UCG). Four PCPs in each group did not recruit any eli-
gible patients. Thus, 32 patients were recruited, 19 in 
the IG and 13 in the UCG. Two patients were lost to 
follow-up in the IG and 2 were lost to follow-up in the 
UCG.

Effect of the intervention
Table  3 shows the socio demographic characteris-
tics of the IG and UCG groups of patients. The most 
notable differences were that the IG had fewer mar-
ried patients and fewer patients with university level 
education.

Table  4 shows the effects of the intervention in the 
two groups. The proportion of patients with short sleep 
latency (0–4 min) was higher in the IG (82.4%, 95%CI 
56.5–96.2) than in the UCG (45.5%, 95%CI 16.7%-
76.6%). In addition, higher proportions of patients in 
the IG group slept for longer than 5  h, 68.8% (95%CI 
41.3–88.9) vs. 11.1% (95%CI 0.2%-48.2%) and had 
fewer sleep disruptions 88.2% (95%CI 63.5–98.5) 
vs. 54.5% (95%CI 23.4–83.2). Due to small numbers 
in each group, these differences could not be taken 
into account to draw any conclusions. No differences 
between groups were found for depression, anxiety or 
hypnotic use or changes in hypnotic and antidepressant 
drugs.

Assessing the adherence to intervention
Five of the 19 patients in the IG did not complete all the 
scheduled sessions (1 attended no sessions, 1 attended 
one session, 2 attended two sessions, and 1 attended 3 
sessions). The other 14 attended the entire schedule of 
5 sessions, with a benzodiazepine withdrawal session if 
needed.

Discussion
Pilot and feasibility studies play an invaluable part in 
health research. The results of pilot studies allow the 
research team to reconsider the procedures and design of 

Table 2 Positive aspects and difficulties of the intervention that were reported in both nominal groups or only in one nominal group

Both groups One group only

Positive aspects
 • PCPs provided valuable non‑pharmacological treatment
 • There were opportunities to go deeper into the causes of insomnia
 • Other sociological and sleep hygiene problems were identified
 • The patient‑therapist relationship improved

• There was positive support for treatment of insomnia
• The relaxation sessions had high value
• The “Manual of Interventions” was very helpful

Difficulties
 • Doctors considered the goals of the intervention as too ambitious
 • It required PCPs to change their roles, in that it they had to address emotional issues
 • The intervention did not permit deep examination of other problems that emerged 

during the sessions
 • There were too many sessions, and some patients withdrew for this reason
 • The sessions were too short
 • Some concepts were repeated in the different sessions
 • A reorganization of agendas is needed to continue the intervention
 • The tutorial material for PCPs was considered essential to structure the therapy, but 

was too dense. More simplified materials are needed
 • Written material for the patient about sleep hygiene, and control of stimuli and 

thoughts is needed

• More time and energy are required than a normal consulta‑
tion. Therapy should be given when the therapist is less 
tired

• There was a need for preparations prior to the consulta‑
tions

• There were many difficulties in the session on cognitive 
restructuring (Session 4)

• Simultaneous intervention and data collection was difficult
• The intervention was more feasible for nurses, because 

they have more time for consultation
• Patients were reluctant to work on a health problem if 

there is no immediate solution
• Patients who had little education had difficulties complet‑

ing the sleep diary
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Fig. 1 PCP participants and recruitment of patients (CONSORT flow diagram)

Table 3 Baseline sociodemographic characteristics and ISI scores in the intervention group (n = 19) and control group (n = 13)

Variable Intervention group
N (%)

Control Group
N (%)

Sex
 Male 4 (21.1) 2 (15.4)

 Female 15 (78.9) 11 (84.6)

Marital status
 Single/separated/divorced/widower 6 (31.6) 2 (154)

 Married/couple 13 (68.4) 11 (84.6)

Level of education
 No secondary school 2 (10.5) 3 (23.1)

 Secondary school 6 (31.6) 6 (45.2)

 University 11 (57.9) 4 (30.8)

Job status
 Employed 11 (57.9) 4 (30.8)

 Unemployed 8 (42.1) 9 (69.2)

Insomnia grade (ISI score)
 Subclinical insomnia (8–14) 2 (10.5) 0 (0.0)

 Moderate insomnia (15–21) 14 (73.4) 11 (84.6)

 Severe insomnia (≥ 22) 3 (15.8) 2 (15.4)
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the subsequent main study. The present study provided 
us with important information about several fundamen-
tal issues that must be addressed before beginning a large 
trial to assess the effectiveness of a CBT-i intervention 
implemented by PC doctors and nurses in patients with 

persistent insomnia [28, 40, 41]. The following changes 
are suggested.

Intervention
The present study provided 5 sessions of CBT-i and an 
extra session for benzodiazepine withdrawal (if neces-
sary). We evaluated the acceptability of this intervention 
using the nominal group technique to obtain opinions 
from the PCPs. They considered the format of the inter-
vention as adequate, but PCPs and patients advocated the 
use of fewer sessions and to redesign the content of the 
CBT-i, by removing cognitive restructuring component 
because PCPs do not feel comfortable with this aspect 
of the intervention. Also, PCPs advocated the use of an 
“Intervention Guide” for PCPs as a key element, and 
also providing written materials for patients. They sug-
gested that the materials for patients should cover top-
ics such as instructions for keeping a sleep diary and a 
guideline for sleep hygiene, stimulus control, and control 
of thoughts that contribute to insomnia, and that these 
materials should be adapted for patients with little edu-
cation. The PCPs also recommended implementation of 
some changes in the intervention. In particular, they con-
sidered it crucial for PCPs to make certain preparations 
prior to each CBT-i session, establish a specific agenda, 
and schedule sessions at times that are less tiring for the 
PCP and also consider patient availability.

Training in CBT‑i
We also identified the need to improve the training of 
PCPs by use of a longer training program and provid-
ing more presentations of cases that experience chronic 
insomnia. Thus, in the subsequent large trial, we will 
include some PCP suggestions about certain aspects of 
the training, such as to provide a more thorough discus-
sion of the different components of therapy, to negotiate 
with patients the objectives of each session, and to insti-
gate a more active follow-up of PCPs by use of periodic 
phone calls.

Results of the intervention
Although this study was not designed to test a hypoth-
esis, it showed improvements in three dimensions of 
the PQSI. That is, IG patients appeared to benefit from 
the intervention in terms of decreased sleep latency, 
increased sleep duration, and decreased sleep disrup-
tions. However, we cannot place great weight on these 
results, because no formal sample calculations were 
performed and there may have been imbalances in 
the pre-randomization covariates. Moreover, this was 
an external pilot study, and the patients recruited in 
this work will not be included in the subsequent large 
study [27].

Table 4 PSQI results, HADS results, and use of hypnotics and 
anti‑depressants after 3 months in the intervention group 
(n = 19) and the control group (n = 13)

a  Likelihood ratio test for contingency tables

Variable Intervention group
n (%)

Control Group
n (%)

P value

Subjective sleep quality
 Very good/quite 

good
10 (62.5) 3 (30.0) 0.107

 Very bad/quite bad 6 (37.5) 7( 70.0)

Sleep latency (min)
 0–4 14 (82.4) 5 (45.5) 0.041

 5–6 3 (17.6) 6 (54.5)

Sleep duration (h)
 5 h or more 11 (68.8) 1 (11.1) 0.006

  < 5 h 5 (31.3) 8 (88.9)

Sleep disruptions
 1–9 15 (88.2) 6 (54.5) 0.044

 10–27 2 (11.8) 5 (45.5)

Use of a hypnotica

 None in the last 
month

10 (58.8) 4 (36.4) 0.408

 1 or 2 times per 
week

2 (11.8) 1 (9.1)

 3 or more times per 
week

5 (29.4) 6 (54.5)

Day dysfunction
 0 5 (29.4) 4 (36.4) 0.249

 1–2 8 (47.1) 2 (18.2)

 3–6 4 (23.5) 5 (45.5)

HADS depressiona

 None (0–7) 14 (82.4) 9 (81.8) 0.971

 Possible (≥ 8) 3 (17.6) 2 (18.3)

HADS anxiety
 None (0–7) 9 (52.9) 6 (54.5) 0.934

 Possible (≥ 8) 8 (47.1) 5 (45.5)

Hypnotic usea

 No 6 (42.9) 2 (28.6) 0.276

 Yes 6 (42.9) 5 (42.9)

  < 4 doses/months 2 (14.3) 0 (0.0)

Beginning hypnotic usea

 Yes 0 (0.0) 1 (33.3) 0.117

 No 6 (100.0) 2 (66.7)

Beginning antidepressant usea

 Yes 1 (7.1) 3 (33.3) 0.107

 No 13 (92.9) 6 (66.7)
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Recruitment and follow‑up of participants and patients
We had difficulties in getting doctors and nurses to 
participate in this trial, and some of the participants 
did not include any patients. In our subsequent large 
study, it will be necessary to work with PCPs in the 
recruitment of patients and implementation of the 
intervention. Not all PCPs have the skills to learn the 
basics of CBT-i, so a more careful selection of doctors 
and nurses should be performed in the subsequent 
trial.

Additionally, we found that the recruitment of patients 
was difficult. We therefore plan to improve the recruit-
ment process by use of poster invitations in health cent-
ers and in the community. Furthermore, as the PCPs 
proposed, we will adjust the eligibility for participation in 
subsequent large trial. To increase patient adherence to 
treatment, patients will be included if they present with 
more severe insomnia (ISI > 14) and have poorer sleep 
quality. The use of more stringent criteria could increase 
patient motivation to participate and these patients also 
have greater potential for improvement. Also, remind-
ers to PCPs and patients will be used to increase the 
participation.

Pilot and feasibility studies play an invaluable part 
of health research. We tried to be explicit as possi-
ble about the purpose of this pilot study, as proposed 
by Lancaster and by Arain [40, 42]. Methodological 
rigor is achieved by using a well-conceived and well-
designed study that has clear aims and objectives, and 
uses a high quality definitive randomized and con-
trolled design.

Limitations
One of the main limitations of the study was the lack of 
patient involvement in the research process. We origi-
nally planned to assess patients’ opinions about the 
intervention, but the study ended during the summer 
and the residents left to work in hospitals or other health 
centers and could not perform this task. Fortunately, the 
participating PCPs reported feedback from some their 
patients’ comments during the nominal groups, and we 
will consider these comments prior to the subsequent 
large trial.

This study had some characteristics of a feasibility 
study, in that we used focus group and nominal group 
techniques to determine if a subsequent large trial would 
be feasible and reproducible. On the other hand, this 
study also had some characteristics of a pilot study, in 
that we focused on the processes to be used in a large 
RCT, such as recruitment, randomization, treatment, and 
follow-up, to identify problems that might occur in the 
subsequent large study.

Conclusions
This external pilot-feasibility study indicated the need to 
address several key issues before performing the subse-
quent large clinical trial. Additional and longer training of 
PCPs is needed to ensure that they have sufficient skills to 
implement CBT-i intervention. In particular, PCPs should 
receive more training in cognitive therapy and increase 
the number of case presentations in order to gain skills in 
managing different possible situations. Also, in the large 
study, higher numbers of patients with more severe insom-
nia and poor quality of sleep should be invited to partici-
pate, and greater flexibility should be used to fit with the 
times they can attend CBT-i sessions. In addition, this pre-
liminary work highlighted the need to adapt PCPs’ work 
schedules to deliver the intervention with longer and pre-
viously prepared sessions. The reporting of these practical 
issues in this pilot study will help to prevent similar pitfalls 
and mistakes in the subsequent large trial.
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